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{54} Sliding plate fire and smoke damper 

(57) The invention is directed to a fire and smoke damper which Is especially suitable for air transfer applications through 
fire-rated doors, dry wall/partitions and ceilings and which comprises a sliding plate (16) loaded by springs (22) Into a 
position where the ptate sliuts off the passage of air through the damper on operatron of a thermal actuator and/or a fusible 
link (24). 
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MODES 1&2 OPERATION 
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MOM 1 - CASSCTTt mONT UVATION OCTAILS. 

RESET TO DAMPER OPEN POSmON. 
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RESET TO DAMPER OPEN POSmONL 
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MOOB 2 - CASnra TOT KAN WW. 

MANUAL OR FUSeiE UM( RELEASE TO RML-SAFE 
MSTANT DAMPER CLOSURE. 
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CLOSURE 
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MOM 3-CASSEniTO^ PLAN VIEW. 

RESET TO DAMPER OPEN POSmON. 
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Sliding Plate Fire and SttOlce Paiapey 

This invention relates to a sliding plate fire and 
smoke damper. 

Broadly, the invention is directed to a fire and 
smoke damper which is especially suitable for air transfer 
applications through fire-rated doors, dry wall/partitions 
and ceilings and which comprises a sliding plate spring- 
loaded to an air shut-off position on operation of a 
thermal actuator and/or fusible link. 

Examples of dampers in accordance with the 
invention are shown in the accompanying drawings, in which- 
Figures 1-3 are three exploded views of one 
particular damper in accordance with the invention; 

Figures 4-7 are front views of a cassette forming 
part of the dampers- 
Figures 8-10 are sectional views through the 

damper; 

Figure 11 is an exploded perspective view of an 
actuator in the form of a cassette; 

Figures 12-16 are front and top plan views of the 
cassette shown in Figure 11; 

Figure 17 is an exploded perspective view similar 
to Figure 11 of a second form of actuator cassette; and 

Figures 18-24 are front and top plan views of the 
cassette shown in Figure 17. 

Figure 1 shows a slim-line stainless steel sliding 



plate fire and smoke damper for air transfer applications 
through fire-rated doors, dry wall/partitions and ceilings. 
It incorporates fail-safe spring-loaded instant closure 
means and the choice of two interchangeable and replaceable 
release and reset mechanisms with either thermal actuator 
and fusible link dual fail-safe operation or a combination 
thermal actuator 24 volt D.C. electro-magnet together with 
fusible link treble fail-safe operation. External manual 
release, resetting and testing facilities are also 
provided, as well as external visual indication of the 

damper status. 

The damper has, at the front and rear, specially 
designed matching non-vision transfer grilles lo and 12 
with radius edges and countersunk fixing. These matching 
transfer grilles are supplied for fitting to both sides of 
a door, dry wall/partition or ceiling. The specific 
grilles illustrated are constructed in 18 gauge CR4 mild 
steel with a Plastisol front face coating and a reverse 
face backing coat, but it is to be- understood that they can 
be made of other suitable material. 

As shown in Figures 2 and 3, the damper has a 
sliding plate assembly 14 comprising flanged i8-gauge 
stainless steel sliding seal and static damper plates 16 
and 18 with horizontal perforations which provide, when the 
seal plate 16 is in the open position, a free area of not 
less than that of the grilles 10 and 12 for the passage and 
transfer of ventilation air in either direction. The 



sliding seal plate 16 is retained on the static plate 18 by 
stainless steel shouldered rivets 20 and fails-safe to the 
instant closed position by the action of two stainless 
steel tension springs 22 on the melting and parting at a 
temperature of 200® C. of an all-brass fusible link 24 
attached to the sliding seal plate to form a fire and smoke 
resistant shield from either air flow direction. The 
fusible link functions independently and regardless of the 
choice or status of the release and reset mechanism, and 
removal of the fusible link provides the additional fail- 
safe feature of instant damper closure which cannot be 
reversed until the proper replacement is made. It is also 
to be understood that the damper can be made to work, 
without the cassette, by the addition of a fixed pin 
engaging in the appropriate half of the fusible link. 

Both damper plates 16, 18 together with a choice of 
two interchangeable and replaceable release and reset 
mechanisms with either being self-contained in a fixed or 
removable common multi-functional cassette 26 are housed 
within an l8-gauge galvanised steel slim-line damper casing 
28 which has integral flanges 30 with pre-punched fixing 
and alignment holes for ease of installation. The damper 
can thus be readily accommodated in 1/2 hour fire-rated 44 
mm thick and 1 hour fire-rated 54 mm thick doors as well as 
in fire-rated dry wall/partitions and ceilings of any 
thickness. 

A choice of two interchangeable and replaceable 



release and reset mechanisms is available with either a 
thermal actuator (Mode 1) or a combination thermal actuator 
and 24 volt D.C. electro-magnet (Mode 2) being self- 
contained in the compact common multi-functional cassette 
27 with simple screw attachment direct to the damper static 
plate for easy withdrawal without disturbance to the damper 
other than the removal of the relevant transfer grille. 
Removal of the release and reset mechanism cassette 
provides the further fail-safe feature of damper instant 
closure which cannot be reversed until the proper 

replacement is made. 

The common multi-functional cassette 26 also 
contains, recessed from view but readily accessible through 
the countersunk holes provided in the frame of the relevant 
transfer grille, a release lever and a slotted head 
resetting shaft which are both externally operated. The 
release lever, when manually depressed, overrides all other 
functions to close the damper for periodic operational 
testing in accordance with British Standard Code of 
practice, revision of CP413. The resetting shaft 32, when 
manually turned in a partial anti-clockwise direction, 
automatically resets the damper in the open position- 
assuming all other functions are intact. All this is 
illustrated for both Modes in Figures 4-7 wherein Figure 4 
shows Mode 1 - cassette front elevation - release to fail- 
safe instant damper closure; Figure 5 shows Mode 2- 
cassette front elevation - release to fail-safe instant 
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damper closure; Figure 6 shows Mode 1 - cassette front 
elevation - reset to damper open position; and Figure 7 
shows Mode 2 - cassette front elevation - reset to damper 

open position. 

The damper, on closing, regardless of and by 
whichever function, automatically disengages - within the 
multi-functional cassette - a spring-loaded damper set and 
status pin 34 one end of which is encapsulated with a 
distinctly red-coloured capping of plastics material, 
outward movement of this pin to an exposed position through 
another countersunk hole in the frame of the relevant 
transfer grille provides visual indication of damper 
status. 

Figures 8-10 illustrate different relative 
positions of the grilles and plates of the damper. In 
particular, Figure 8 shows their position in Modes 1 and 2 
- cassette side elevation - on manual or thermal actuator 
and/or electro-magnet release to fail-safe instant damper 
closure; Figure 9 shows Modes l and 2 - cassette side 
elevation - on fusible link release to fail-safe instant 
damper closure; and Figure 10 shows Modes 1 and 2- 
cassette side elevation - in reset to damper open position. 

Modes 1 and 2 operation will now be described in 
some detail. 

Mode 1 concerns thermal actuator and fusible link 
dual fail-safe operation. As shown in Figures 11-16, the 
thermal actuator comprises a helical-coil memory metal 



compression spring produced from a special Cu-Zn-Al brass 
alloy which is formulated to give a transformation (start 
to move) temperature above 40° C. whereby the close 
coilbound spring at ambient temperature will then expand 
and become open coiled at approximately 72° C. , thereby 
forcing the damper set and status pin outwards and 
actuating the damper instant closure. On cooling, the 
spring reverts to the close-coiled state offering the 
significant advantage of repeatability without degrading 
and loss of memory until subjected to temperatures in 
excess of ISO® C. The thermal actuator ideally controls 
the damper closure in those frequent temporary heat rise 
situations without resort to the destruction of the fusible 
link. However, in combination with the fusible link- 
which melts at a temperature of 200° C. - it provides a 
unique dual fail-safe operation in a full fire condition. 

Figures 12-16 illustrate Mode 1 operation as 
follows - 

Figure 12 - cassette front elevation - manual or 
thermal actuator and/or fusible link release to fail-safe 
instant damper closure; Figure 13 - cassette top plan view 
- manual or fusible link release to fail-safe instant 
damper closure; Figure 14 - cassette top plan view- 
thermal actuator or thermal actuator and fusible link 
release to fail-safe instant damper closure; Figure 15- 
cassette front elevation - reset to damper open position; 
and Figure 16 - cassette top plan view - reset to damper 



open position. 

Mode 2 concerns combination thermal actuator and 24 
volt D.C. electro-magnet together with fusible link treble 
fail-safe operation. This is illustrated in Figures 17-24. 
The electro-magnet is normally energised to hold open the 
damper, which will therefore instantly close when the 
electrical supply is interrupted, either as a function of 
a smoke detection system or due to failure of the 
electrical supply, and in both events before the operation 
of the thermal actuator and fusible link due to an abnormal 
rise in temperature of a full fire condition. The addition 
of the electro-magnet provides an even more unique treble 
fail-safe operation. Preferably, the continuous electrical 
supply to the 24 volt D.C. electro-magnet is through a 
battery circuit and not through an automatic change-over 
system. 

Figures 18-24 illustrate Mode 2 operation as 
follows - 

Figure 18 - cassette front elevation - electro- 
magnet release to fail-safe instant damper closure; Figure 
19 - cassette top plan view - electro-magnet release to 
fail-safe instant damper closure; Figure 20 - cassette 
front elevation - manual or fusible link release to fail- 
safe instant damper closure; Figure 21 - cassette top plan 
view - manual or fusible link release to fail-safe instant 
damper closure; Figure 22 - cassette top plan view- 
thermal actuator or thermal actutor and fusible link 



release to fail-safe instant damper closure; Figure 23- 
cassette front elevation - reset to damper open position; 
and Figure 24 - cassette top plan view - reset to damper 

open position. 

Dampers in accordance with the invention are 
suitable for both vertical and horizontal (ceiling) 
application, with the passage and transfer of ventilation 
air in either direction. The dampers are supplied with a 
flanged baclcing sleeve 38 (see Figure 1) which can have a 
sleeve depth of 40 mm, a top flange height of 8 mm, sides 
and bottom flange heights of 20 mm. Damper assemblies for 
use with such backing sleeves can have a depth of 42 mm, a 
top flange height of 8 mm, sides and bottom flange heights 
of 20 mm. The transfer grilles can be of a variety of 
sizes and shapes, according to the different needs of 
different purchasers. 



Claims 



1. A fire and saoke damper, especially for air 
transfer applications through fire-rated doors, dry 
wali/partitions and ceilings, comrising a sliding plate 
which is loaded by a spring to an air shut-off position on 
operation of a thermal actuator awVor fusible link. 

2. A damper according to claim 1, in which release, 
resetting and testing means are associated with the sliding 
plate. 

3. A damper according to claim 1 or claim 2, in which 
external visual indicating means are provided to indicate 
the position of the sliding plate. 

4. A damper according to any one of claims 1-3, in 
which the sliding plate is flanked on both sides by air- 
transfer grilles which are designed for fitting to both 
sides of a door, wall, partition or ceiling. 

5. A damper according to any preceding claim, in which 
the sliding plate slides over a static damper plate, the 
two plates being provided with perforations which, when in 
alignment, provide for the passage of air through the 
damper. 

6. A damper according to claim 5, in which the sliding 
plate is retained on the static plate, for example by 
rivets or other fastening means allowing movement of the 
sliding plate with respect to the static plate. 

7. A damper according to any preceding claim, in which 



spring-loading of the sliding plate is effected by two 
tension springs preferably made of stainless steel or other 
non-corroding netal. 

8. A damper according to any preceding claim, in which 
a fusible link is attached to the sliding plate so that, on 
fusing of that link, the sliding plate is able to move due 
to its spring-loading into a position where it forms a fire 
and smoke resistant shield irrespective of the direction of 
air flow through the damper. 

9. A damper according to claim 8 when appendant to 
claim 2, in which the fusible link functions independently 
and regardless of the choice or status of the release and 
reset means. 

10. A damper according to claim 8 or claim 9, in which 
removal of the fusible link ensures that the sliding plate 
moves into an air shut-off position which cannot be 
reversed until the fusible link is replaced. 

11. A damper according to claim 8 or claim 9, in which 
the damper is made effective for operation by a fixed pin 
which engages in the appropriate half of the fusible link. 

12. A damper according to claim 2 or any claim 
appendant thereto, in which a choice of two interchangeable 
and replaceable release and reset means are provided with 
either being self-contained in a fixed or removable common 
multi-functional cassette. 

13. A damper according to claim 12, in which one of the 
release and reset means comprises a thermal actuator, while 
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the other comprises a combination thermal actuator and 
electro-magnet . 

14. A damper according to claim 2 or any claim 
appendant thereto, in which the release and reset means 
comprise a release lever and a slotted head resetting shaft 
which are both externally operated. 

15. A damper according to claim 1 substantially as 
described herein with reference to Figures 1-10 or as 
modified by figures 11-16 or Figures 17-24. 
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L* invention concerne un verin thermique notanunent pour 
coinmander autoroaticpiement I'ouverture ou la fermeture d' elements 
de fonctions diverses tels que trappes, vannes, inter rupteursi 
portes ou autres par elevation de la temperature exterieure. 

5 On connait deja des dispositifs de securite dans le 

cadre de la lutte contre I'incendie tels que des portes, vannes, 
des trappes, des inter rupteurs ou autres # contribuant & 
l*efficacit6 de la lutte contre I'incendie dans un batiment. 
Cependanti ces elements ayant des fonctions diverses nScessi- 

lO tent tous une commande independante pour declencher leur ouver- 
ture, leur fermeture, leur verrouillage ou leur deverrouillage. 
Or, dans les conditions de l*incendie, ces commandes se montrent 
souvent d^fectueuses et non eff icaces emp^chant ainsi le bon 
fonctionnement de ces Elements de security. Ces commandes sont 

15 genSralement basSes sur la fusion ou la rupture d'un 6l£ment 
fusible. 

La presente invention a pour but de creer un v4rin 
thermique destin4 coopSrer avec ces SlSments de 84curit£ de 
fonctions diverses tels que des trappes, portes, vannes, 

20 interrupteurs ou autres, ce verin 4tant asservi d la ten^erature 
et agissant automatiquement sur les elements de securite et 
augmentant leur efficacite. En effet, la force procuree par ce 
vSrin augments en fonction de 1' augmentation de la temperature. 
La pr4sente invention a 4galement pour but de cr4er un 

25 v&rin thermique de conception sJitiple et applicable a un grand 
nonibre d' Elements notamment d' elements de securite dans le 
domaine de la lutte contre le feu ou une certaine force est 
nScessaire pour assurer la fonction de ces elements. 

A cet effet, 1' invention concerne un v^rin thermique 

30 notamment pour commander automatiquement I'ouverture ou la 

fermeture d' elements de securite de fonctions diverses tels que 
trappes, portes, vannes, interrupteurs ou autres, caracteris^ 
en ce qu*il est constitue d'un corps creux abritant lui mater iau 
intumescent asservi d la t&nperature, ce roat^riau s'expansant & 

35 une temperature prSdeterminee et d&veloppant une force suffisant 
pour agir sur les organes de commande des elements de security. 

L" invention consiste A mettre en oeuvre les caract^ris- 
tiques du produit intumescent applique & des elements de command 
qui s'expansent avec la chaleur en developpant une force 

40 appreciable. 
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Sulvant une autre caracteristique de !• invention, le 
materiau intumescent agit sur un piston coulissant dans le corps 
creux a partir d'un seuil de temperature, le piston declenchant 
I'ouverture, la fermeture ou le blocage de 1' element de s6curitS 
avec lequel il coopere. 

Suivant une autre caracteristique de 1' invention, le 
materiau intumescent est r&alise sous forme de rondelles ou de 
pastilles, billeSr capsultfiou en vrac. 

Suivant une autre caracteristique de 1' invention, le 
nonibre de rondelles ou de pastilles, billes, capsules ou en 
vrac de materiau intumescent est determine en fonction de la 
longueur de course necessaire du piston hors du corps creux pour 
I'op&ration de declenchement de 1' Element de sScurite. 

Suivant une autre caracteristique de 1' invention, les 
rondelles ou pastilles, billes, capsules ou en vrac de materiau 
intumescent sont d'un diam^tre plus ov moins important en 
fonction de la force que I'on desire developper. 

Enfin, suivant une autre caracteristique de 1' invention, 
les rondelles ou pastilles, billes, capsules ou en vrac de 
materiau intumescent sont conditionnfees sous forme de recharges 
calibre es. 

La presente invention sera mieux comprise 4 I'aide d'un 
mode de realisation d'un.v&rin thermique selon 1' invention, 
represents schSmatiquement sur 1" unique figure joint e qui est : 

- une vue en coupe partielle de c6te du vSrin thermique. 

Suivant cette figure, le verin thermique 1 est constitue 
d'un corps creux 2 dans lequel est dispose un materiau intumes- 
cent 3, Le materiau intumescent r^agit a la temperature. A partir 
d'un certain seuil de temperature, ce mat4riau intumescent 3 
s' expanse en developpant une certaine force due A la pression du 
materiau intumescent k I'interieur du corps creux 2. Le materiau 
intumescent 3 agit sur le piston 4 et le propulse suivant la 
fleche F hors du corps 2 en direction d*un Element de securite 5 
mis en oeuvre dans la lutte centre I'incendie. Get Element de 
sScuritS 5 peut Stre constitue, par example, par une trappe de 
desenfumage disposee en toiture ou sur une gaine* II peut &tre 
constitue egalement par une vanne de Springkler. On peut 
iraaginer egalement que cet element de security 5 est constitue 
par un ferme porte de porte coupe-feu ou par une vanne d' ali- 
mentation en gaz ou en fuel ou encore un loqueteau de fermeture 
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r-.:^r rr°r: tr,«-"". - - — ; 

5 de I'el^ent 5. a^senfuroage ou de vannes, le 

piston 5 en agi-sant sur I ele-t SJ^ ^.^ 
L cet Aliment. Si I'^lement 5 est ^„aera automa- 

dte vanne ^'-^--^r.^renrs U est possible .gaXe«^ 

de verrouiUer I'eltoent ^ ^'un organe de se 

nota««ent le «aintien ^'aug^enter la qualit* 

au'une porte coupe-feu, ceci i.^i4ment 5 peut fetr€ 

,5 constitufe par un Biwple 

^„e. une fonction ^^^^^^^ ,,,,e«ent .tre «*r^--^ 
U forme du pxston 4 peu ^ ^^^^^ ^^^ton 4 avec 

^ria^>le. Dans ce cas P-=^« ' ^^^^ contacteur 6. U est 

« «o*r. « r«^.XX~ «> 1. corp. cr«» 2 e.t 

A- 1* longueur de course i lAifem^it de 

oius ou moins uiiporta»iie 

^ , flana le corps creux. v^ines. capsules pu 

35 dfevelopper dans le ^ pastillea. billes. c P ^ _ 

40 sant 4 partir Q 
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. apres son escpansion, 

11 est possible d'appliquer le verin thermique charge 
de materiau intumescent S una porta coupe-feu. Un premier verin 
est mont6 en position haute dans la partie sup6rieure du vantail 
de la porte coupe-feu et un second verin est monte en position 
basse dans la partie inferieure du vantail de la porte coupe- 
feu. Cette disposition du verin cree un point de fermeture haut 
et un point de fermeture has en cas d'incendie. Ces deux points 
de fermeture ameliorent la qualite coupe-feu des portes en cas 
d'incendiis sans pour autant creer de ggne dans le fonctionneaient 
de la porte en exploitation normale. 

Le verin thermique est pourvu d'un dispositif thermique 
permettant de le faire fonctionner a partir d'une temperature 
pr6d6termin6e, Ce dispositif thermique est monte dans le corps 
creux 2 et s' applique au piston 4. Le dispositif thermique est 
constitue par exemple, d'line ampoule fusible ou d'un metal 
fusible combing avec un ressort auxiliaire agissant sur le 
piston 4. A une temperature predeterminee, le dispositif 
thermique fusible fond laissant un vide qui est progressivement 
rempli par le materiau intumescent. Le ressort sert au demarrage 
de deplacement du piston 4 avant d'gtre lui-mSme degrade par 
la chaleur. 
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REVENDICAT IONS 
I) V^rin therinique notamment pour commander automatique- 
ment I'ouverture ou la fermeture d'6l4ments de sScuritS de fonc- 
tions diver see tels que trappes, vannes, interrupteurs, portes 
5 coupe-feu ou autres» caracterise en ce qu'il est constitu6 d^un 
corps creux (2) abritant un materiau intumescent (3) asservl k 
la temperature, ce matSriau (3) s'expansant & une teo^rature 
prSd6termin£e et dSveloppant une force suf fieante pour aglr sur 
des organes de commande (6) des SlSments de sScurit^ (5). 

iO 2) Verin thermique conforme a la revendication 1 pr6- 

cSdente, caracterise en ce que le matSriau intumescent (3) agit 
sur un piston (4) coulissant dans le corps creux (2) k partir 
d'un seuil de temperature, le piston (4) decl enchant I'ouver- 
ture, la fermeture ou le blocage de l*4iement de sScurite (5) 

15 avec lequel 11 coopdre. 

3) V6rin thermique conforme aux revendications 1 et 2 
prScedentes, caracterise en ce que le materiau intumescent (3) 
est realise sous forme de rondelles ot| de pastilles (7), billes, 
capsules ou en vrac. 

20 4) Verin thermique conforme i I'une quelconque des 

revendications 1^3 precedentes, caracterise en ce que le 
nonibre de rondelles ou de pastilles, billes, capsules ou en 
vrac (7) de materiau intumescent (3) est determine en fonction 
de la longueur de course necessaire du piston (4) hors du 

25 corps creux (2) pour 1' operation de declenchement de 1' element 
de securite (5) • 

5) verin thermique conforme a I'une quelconque des 
revendications 1 & 4 precedentes, caracterise en ce que les 
rondelles ou pastilles, billes, capsules ou en vrac (7) de 

30 materiau intumescent (3) sont d'un diamStre plus ou moins inqpor- 
tant en fonction de la force que l*on desire developper. 

6) verin thermique conforme ^ I'une quelconque des 
revendications 1 a S.precedentes, caracterise en ce que les 
rondelles ou pastilles, billes, capsules ou en vrac (7) de 

35 materiau intumescent (3) sont conditionnees sous forme de 
rech2u:ges calibrees, 

7) verin thermique conforme 4 I'une quelconque des 
revendications I k 6 precedentes, caracterise en ce que les 
rondelles, pastilles, billes, capsules ou en vrac (7) de mate* 

40 riau intumescent ioltt parcourir au piston (4) une course et lui 
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irapriment une force d'autant plus importante que la temperature 

exterieure, generalement d§velopp§e par un incendie, s'eldve, 

8*/Verin thermique conforme & I'une quelconque des 

revendicatioris 1 k 7 precedentes, caracteris§ en ce qu'il est 
5 appliqu§ et mont§ sur une porte coupe-feu dans la partie supgrieure 

et dans la partie infirieure du vantall cr§ant un point haut et un 

point bas de fermeture en cas d' incendie. 

9*/ Verin thermique conforme a l*une quelconque des 

revendications 1^8 pr§c§dentes, caract§rls§ en ce que le piston 
10 (4) est pourvu d'un dispositif thermique tel qu'une ampoule fusible 

ou un m§tal fusible ainsi que d'un ressort actionnant le piston au 

deraarrage . 
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